Metabolomic profiling reveals suppression of oxylipin biosynthesis during the early stages of legume-rhizobia symbiosis.
The establishment of symbiosis between leguminous plants and rhizobial bacteria requires rapid metabolic changes in both partners. We utilized untargeted quantitative mass spectrometry to perform metabolomic profiling of small molecules in extracts of the model legume Medicago truncatula treated with rhizobial Nod factors. One metabolite closely resembling the 9(R)-HODE class of oxylipins reproducibly showed a decrease in concentration within the first hour of in planta nod factor treatment. Oxylipins are precursors of the jasmonic acid biosynthetic pathway and we showed that both this metabolite and jasmonic acid inhibit Nod factor signaling. Since, oxylipins have been implicated as antimicrobial compounds produced by plants, these observations suggest that the oxylipin pathway may play multiple roles in facilitating Nod factor signaling during the early stages of symbiosis.